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Abstract of JP2001 24451 9 

PROBLEM TO BE SOLVED: To provide a method of easily 
manufacturing, at low cost, a piezoelectric element having 
higher characteristics, an excellent junction strength between 
piezoelectric material and electrode and higher reliability. 
SOLUTION: In the method of manufacturing piezoelectric 
elements comprising piezoelectric material and electrodes 
provided on this material, the Cu electrode is used as 
electrodes and Cu electrode and piezoelectric material are 
bonded directly under the contact condition by holding these 
elements in the range of 500 to 700 deg.C. 



mB^m»nif (jp) ^gt ^ « (a) 



4^IB2001 -244519 
(P2001-244519A) 
(43) ^BB ¥J«13^9^ 7 0(2001.9.7) 



(51)Inta.' 

HOIL 41/22 

C 0 4 B 37/02 

HOIL 41/187 



F I 

C0 4B 37/02 
HOIL 41/22 
41/18 



7-T3-r(##) 
Z 4G026 

z 

1 0 ID 
1 0 IB 



iSE** 3 OL 6 H) 





4$K2000-55784( P2000-55784) 


(71)tUHA 


000003609 




¥J«12^3;^ 1 0(2000.3.1) 
























im 






















(72)«W« 


























100079142 








mm nm 











(54) ixmo^rn] mmtt'f-c^sim:^^ 

(57) [gjij] 

0 0—7 0 o'ceo^msii,zGLn-r?> 



(Hi) 



m 

(nF) 



10 



500 



600 



700 800 



800 



1000 



J(2) 001-244519 (P2001-2 458 



StL-^-SWSrEaU. K-?>d*t<^M^co±l OO-COa 
^Ht=*tl^-r S ^ 1 J: 0 ±ie^ d *t i 0«eg^ff« 

^«m«i$riBiB L . ±fe-!> p «<oiai^<D± 1 0 ox;oia 

[00 0 1] 
[0002] 

=&a7-fyp^', T9^3.ai.-9. -^^f^OTi-.^^ 

pzT {i^'j\^zi>^^ywm) mco^msMMmz^s-m 

Ag^-xhm^-oirmmti^iAKm^-^^ixx^tz. ^ 
Jt. ±smm.m'=Fii-tk<r>EmMmi>zm.m^^ifxm^ 

[0003] 

i^fc^EE.mMmmi,zm^m&m^tmRi:Mim'i>!S^mt)^ 

hMt^':>i-mmiziiB i , Z n7C*^0^*41^!iJ: O^rS 
:^y^&m^i^ttlX}5K). m'0i,fmzzixt^:^^x 
&^tE.'mtnttirK\'HZ^^-thtzib. x^'n-^:?^ 

T« LtiAu-mm^rmm Ltiimm^f-timLx d s 
i^#Kie^{a« {mmmm2. 3 mm) m<oKm. 

f^fr(7)iimizi)>i3-ibi>m^i}<i&<^j:Kii}'-hX'h-ofz. t 
tz. :^^-^'y^mX'm&LfzAumJ^i,iaxhi}fm< , m 

mi^mmx'h-otz, 

[ 0 0 0 4 ] StC, ^JR/ P Z Tcr,m.m$^^i}m'^ ^ tl 
TV»I>*< (H.C.Cao.M.D.Graef. andA.G.Evans:J.Am. Ce 



ram. Soc. , [12) ,3019(1993)) . CC0^c7)ig-^iaS{Ji o 
3t. E£mm'=F<ommit\^±<Ofzi!bl,zii:W&bl±WMmb 

cr>mz^\^m-^ik&^^iti^x'hi>i>i. wt^msx-imv 
fzs.mm^fcom'^^tiT-ys.^x'h^fz. 

[0005] *»BJ{±. i)^i)^i>m(^^BAizm:^X^j: 

-^mzmnxmmiiij^K . mnp^xhtimsx-mi^ 
m^x't>?>i±.mm^<omkjjmi:mmLx a t-rsfco 

[0006] 

[pscoM^^g] m^miizimco^mi. mrn^m 

hlHrnTh-oX. ±iEmfigi:LT{4Cu«fiii&fflv>. S5 

c umffit ±iQE^f4t ii&m.^^tzms^x'5 o o- 

7 0 O'CtfOiasiifflCfifcj^-rs c: t icj: Offi«i&Eig« 
'^■i-i>Zti:WSSLb-thSm!m=F<7)'Sm)m\.zhi,. 
[0007] *^BJt;tJi,-vTfitiSBf-^^J:i:{4, C 

Sfs 0 0-7 0 o'C(r>^sjsMmi,z%n^i, zt^zx^ 
M^^m.m^^-th:itx'hi>, ias36«7o ox;j:')iS 

[0 008] 5 0 0'C^mX't)i.i$r^ii. 

nt<om'^m&ti^< . sMM'j'eoimmzm^m^ 

mmmi}^± txtto a^ixt^h -s. . =5:^ . ; coroin 
\ini.zs.mM=f-^n.mm.t Lxmm L-tz^ . t fzE.m 
^=f-^T9^:L^-^ t Lxnm-th^^z^mx'h 

^. ±feCul;«gi:{±Cu<5D;^iJ:0'SrS®Bi<0 

[ 0 0 0 9 ] ixt:, ^^m<^miz-o^mm-t^. z(o 
mm-^mizx o , mzsm^^mizMLmm^m.mm'^i- 

mzE.mmmizmmm^^m^^is-t^iiimi}^^j:< 

umtE5rEjtit-^LTV>Sfca6. C u t£E«^t^ti;<r)S 
T'C0ffl5KJC5- Rfejhf & C: t *^T' , iJma^*it^<0 
A g'<-x hM^oJtlgfli^i: |SI^OT-C. 
iiMi)m\'^^k\^d^ittzmitzSf^=f'i:nhZtiji 

[0010] tJLh. *f6B^{- i^ijf , iSv^#tt$r}Sft>, 



'(3) 001-244519 (P2001-2458 



3 3 3. BE:tim<t-b>Hf^ c d 3 n , m^mm^& 
mt^mmmmmm Lt: . 

coo 12] t.fz. ±SiSmtnbi.X\i, Pb (Zr 
iTii-,) O3 (J:c:T'x = 0~1 ) , (K,Naj.,)N 
bOa (wC:fx=0~l ) , { B i.K(,..,/2Na 

ci-i)/2> TiOa (::.!:tx = o— 1 ) mi:^x:% 
[ 0 0 1 3 1 <j:(:. ii^^2 i.ztm<r>^m.t, EMMm 

^on<^mA<^± 1 0 0*cc7)iaKKHtc^-rsc: i: 
3*J^7)ai^cD±i oo-ccoKHi'f-T-Sb-g.^ji, smw 

[00141 ;i<^^-)imzx 0 , ^icm®w^£HcML 

Vmti^±}^^. :«c^^ff««7t-fe>-1^^Sfcd3 1 (JE« 

^Ltwx'^h. t.ti. ±j^mmmt.zi5\^xhoMx 

[00 15] tLh. *^HjcciiU±-. iSv^lftt^J^*). 

[00 161 ±ie^P«tLT{i, fR|;UfBAg 

8(Ag79%. Cu2 1%) S-ffiUSCit^J-C'^?.. 

-ecoffe. 3 ( J I s«tsz 32e\) . m^onx 

3 ( J I SZ326 2) , TyUS^-^A^d 
( J I SZ326 3) . Vym^O ( J I SZ3 2 6 
4) , - y-iDU^^o ( J ISZ326 5) . (J 
I SZ3 26 6) . J-^yi^^A^o (J I SZ3 2 6 

[ 0 0 1 7 1 <>:tc, a*]S3 {cie«8£^^BBIi. 

timm^mizmnzmmj: 'o^j:hKmm^^mMi-h 
K'^miznL^omt:itLx±mnmi:WM.L. ±i£ 



^ WcT)® *co± 1 0 o*c<7)ias®Hi=«J#-r5 c: t fc: 

i "oumMMmziMi^wmm^i^^^h z t ^^ma 

cr>± 1 0 OX:<oeH^f.T*S^li. 3« 

bti^Kmt, m^<r>mi,z^mKf£im^^L . smm'^f 
'^flEa«?t-fe>if^d3 1 (flE«iA-r;?i^ia) ^# 

[00181 0 . «F(cJEIS««tc*Jt 

^^^mi^-rhmizs.mtmmizmmm^mm.mi:SM 
■ti^-m^^^K^j: 9 , ^:5r3^ \"m&izmifz^m 
niicDs.mm'^r^'i%tztiiiX'^?>, ttz. ^awii^ 

14^*«^t-r. ±#=SrJEra?f-bV-9^d 3 1 (JES 

Zttf^X't^h. tfz. ±M<r>iE,mmBizii\,^x^dtt^ 
*)WMt:mim^LX\,^^t:i!b. ^o^tmm^mb<^ 

-b^-^f^dsi (&mu-t^^^) ^nmmsma. 
^^n^zmM^^'i%i,ztt^x'^ s . 
c 0 0 1 9 1 jsLh, ^¥imizitni, 
£E««ist tmmt cnm-^^izf&ixx mmi^t^ < . m 

^•tizbt^X'^i,. 

[0020] ^fc, ±m^o^tLXiim^Lrzi><7)t 

Wm, •7y;ff-y. m-^y-irju. ^UU'^A^. Mssm 
i:im-ti,Zti^X'^?>. 
[002 11 

i^mcomncmmi msmmmi 

^^BMcr>mtmmmizt^/}-^hEmm^c7)^yj^i,z-:>^ 
iftBj-rs. ^mizij-ii^hmkjjmii. SM^mtmam. 
timi,z^in.zn&txoKci>imm=Ft:mk-t?>:mx' 

t±tm^ttmt irmm^-^fz^mx's 0 o-? 0 o-c 
(omvmizgi^m-t ztizj:*) m^^m.mm'^-t?> i> 
<r>x'hi>. 

[0022] m%m\.zWim-h . L a t N b t Srm&D 
LfcPh (Zro.sTio.s) O3 Sr 1 2 0 O'CT-i^ifeL 
/iflt. #*.fl.^i^«c^^^>f-V:Ey H^NVy H#6 0 0# 
XmrntX. l:fI2 0inm, iS;^5 0 0)umcoMm^ 

■5.. 

[0023] ^m^zi-i)-i,wB^:fJmlz■o\,^xmm^zmm 

-ri.. CumfiStLT. 9%Tl|[;^i4 0/xm 

f*. 1.333 PaT'5 0 Or**/:, 1 0 0 Q-CiT) 

m<r>m^<7)mmis^ ( 5 0 o'c. eoo-c. loo'c. 

7 5 0-C. 8 0 0-C. 9 0 0-C, lOOO'COVffia] 



f(4) 001-244519 (P2001-2458 



lliat/ia2corn / h,ir#gS) tT2 00*C/'^ST- 

«S:1 OMPajDi-C^?S<Oj|gSi^-^Sr^fo^. -5-<0f^ 

2 0 0'C/^ST-MiS^TiaS2rTtfJt. -?-<7)f^, >-U 
nv^t-^^l/fTiajgl OO-C-Cl O^S. i£gSmE2 0 

C 0 0 2 4 } <J:t3 , lt!K^J{3A^*>SMji:^^(: J: 5JE?I 

m^':>i-fxi^&Ltzmmin-ytis.mM^X'h?>. as 
himm^f^pzTm&m^H 4510 s-nv^ 

Xim 1 0 0-CT- 1 Oji^^. il:gS«E2 0 0 0 V/mm 

[002 5] mm^A. mmw^. m^m) i^v^> 
}U'^X'^mkm-ri>m<7)^s.mm^i:\:. a-u >y h 

'f-r-HP4 1 94A$rfflV^T. ^^IKHzT'SS^ 
t. »m#*fc:ov^-CJ4@lfc*»*»Sil8ac m^Wi 

lz-y\,\Xim2(,zi)>i}^i,Umi,zya-yhbtz, ttz, * 
fi?>Jco$8jS:fr&(C}{>^*>i,jEEl;^^X'«iSiaJKA<7 0 CCT' 

hr>t:i,<r> mTw^ib-Th) . )mm<r>mik-)imz 
wm^i<z'o\^x. ^itcfeKt/vi, ^ij, 

T-^S. tfz, m^W^i}^:k^\-^i%^. 'h^^j:W^X'±% 

C 0 0 2 6 ] C K p 3 . 

:h'^>^^ C g 3 3 : ) ISJ/Jt^iS^^lC 1 
P^mcr>^y\^-y>::i.Ti-y^f-HPA 1 94 A$r 

SI C K p D 1^%^. #ffJt*^':Ac§ < , m^j^a 

^^£i>Emm}imm.^'y^<^^^ms.[zim-ti> 
[0027] ( n^mm^^m. ) m\ i m/immmc 

Hi. ffi^iiC:^2 0MPa<7)ti:T'15-;^linmJ>jtO- 
4 OOV*»<i,2 0 00V(73;gl£E^-9->f y^X'. 0. 0 
1 H z TEPJn L/C t % <?)^{a»?r U — r-^fiitT'fflS 

Lfz. m^^im.i\,z%mLfz. tea. m^mm^^ 



c 0 0 2 8 ] uiT. aa^*^;ov^Ti^^HJ■r . m i <o 
tsaa*> '?>*0ijst^ifc«sfi?ii{c*>*»«, Situate J: Em§g 

Ti-SC:i:*^A>o7t. CiX»iCui:JE1K«J|sfi:<?5*H 

tz. ^^X'hhAg^-xVi)-*ti-^j:hmm'^m.mzS. 
^m^hWmm<^n^r§fti:mi:thti»>\.zii. ^^<r> 
aSSr 5 0 O'C-T 0 o•ci:■r&^^^^*^^b-5 c: 

*fc, wmxr)m^<r>^i}i6 0 0'CX'hi>^ 
\,zmk<7)A g^-x h (ommtrw-yfzzmm^k mm& 

( 0 0 2 9 3 m2<mm-h^(=^mmf^mm\,zi)^ 
i}^i>wt-)jmi,zx i>e.'mm'^<r>mmw^t9m^b(D 

s t m«*g**>-^^ < ±#-r -s. i r. /c , * 

tz. V^x,XhhAg^-XVi}^t^^j:hW^^m.»tzK 

VM'^twiws.cTimmmk^ym-thtziibi.zii, m-^co 
lajK^rsoo-c-To o°ct^i,'Z^t<hi.:i t ij^m^ 
r>fz, tfz. mmx *)i&-^<7)iSimii^ 6 oo'cx'h^^ 
\zmk<7>A g^-x\'<7ifimin'>tzK'^'m=f-t nws. 

[ 0 0 3 0 1 151 i o^ix^rt < . «§v«iMJS^f^a 

^ztt/^m-'jfz. tfz. immmcitit^xm^ 

1 C0{2 ^ *i g 3 3 3!?^:^ # *>o fz . fflCtlDaoK-t y-'fcoai 
:'3m£E{4g3 3{Cit0}-r5«OT'. :^miZi}^f)^hmm-^m 

x*)ntzs.mm^^mm-ti>:itx'. Ag^-xhx*) 

1 0 0 3 1 3 */c. jt«s5!f£fc 1 1 se^ 1 comm.m:ti 

mmcn±^ ^(r>m2%xh'ofz. ^m<.zi3^i)^hmwjm 
i K)'i^ffzsnM=f-^mm-th:LiiX', y^x<r>^h^^ 

10032: tfz. itm.mfAc 1 1 jt^TMipf 1 i±m^ 
mm'^mMi)<:k^i)^^fz, ^mi,zipf)^i>simf]mi,z^ o 

nfzS.mM^^mm-t?>ZbX'. ^mM.cO:k^^j:SMT 
fz. 

[003 3] (»^5iS) i/c. *0y{C3&>;!)»|>S?it:)5-ft 
iZi ^Em.m=FtZM Ltt«-r-r ?:fflv^7t?l f=fiJ*<Lst 
®l$-fi^^/c. -eiO^m, 4 0 O*CTi0-^L7tt«O{4Cu 
mtl6*<(4j!)<ixT Lt-jfzt^, 6 0 0 •Cia±C0fif-&f {4<4 

[0034] *fif!l{C;{>>*»?,f^fflS&mfCOl,^TIttBJ-tS. 



'■(5) 001-244519 (P2001-2458 



m-h mizs.mMmmzmmm^sMmt:WMtt ^^^^ 



C003 5ltUi. ^icMfccktitf. av^^^jt*,. 

[0036] 
[^1] 





(t:) 


(») 


Kp 

{%) 


g33 
(lO'Vm/N) 




(%) 


m) 




700 


10 


69.6 


21.5 


3212 


2.05 


0.37 




600 


10 


68.2 


21.9 


2919 


2.10 


0.39 



[0 0 3 71ieifeJgBfia|2 

co+10 o'ccTi^^mizmm-^ c: fc j: o±fe^ d 
[00381 :^mx'mm-rhSMMnimimmm i i: 

:^h^^(3L7tAg7 9%Cu 2 l%ia«c0^d«-C*S 
BAgSSrfflV^yt. lt^{±7 8 0'Ct:-S>S. Z<7)^on 
^—X b Sr# 2 0 0#<50;^ -y i^sLX'SM^nizxi' V - 
>Wmtti^k. (1. 333Pa) 70 O'C^^t: 

jiBo o-cT-i o-i^<^mm?:mLx^dmi:smtn 
izmmnif ( 8 0 o'c) ttziimm-^ ( 7 o o-o $ 

T. S;Kl0 0t:T10^i-fgI, a:eg«flE2 0 0 0V/m 

[0039] ni^ixf^smm^X', 8 0 o-c-c^uwtt 

ttiL<r>i:Um2 . 7 0 0'CTHtiJt«-^L^t<r)$-sS^et 
3i:-r^. itt^>K;P2. l«P3lC*»*^^jEm*^<7)K 
p. m^*, ll^l^e^{a4$r||Jfe?B®^ 1 

w-ty-^^ds 1 (smu-r^^) (ommi, hp 

ttSC0>f >'t-:J^>;^T-^^-f1f-HP4 1 94A^ffl 

ti. c:<?)Miit*2{ciettt7t. ^;t. mmmmiiiZ 
*^*^i>immmc iff)m^mi^im<^t:iibizm2izMm 

[00401 ^2J:0»ix-&ri:<. Jt«SSipJC 1 tg? 
fi2, 3«lJ(?|Hlt±^$^«S\iaM^-&^Kptr* 



[0041] i^. Jt«se«C 1 tit/<TlS^Sf2 . 
3C0|j3*id3 l*^±#*^o/v:. v%{i«8riai^) 

«^?^?:fiJffl-rSC:i:-C, Ag^-;?.h J: O^S^co 

ic, 7 0 0'Cc^t£Si«^J:0. BOO-CO^a^oWt 

[00421 ttz. itmmcuzMLx. um2. m 

msii^^'kmm.^t^'iti. tfz. 7oo*C(7)teifc« 

^IZJ:*). 8 0 0 -Cco^St^ d m^<o:fjt^± # ^rfS«^ 

[0043] ±fz, it^mmc 1 kM,m2. mmsum 
^(^mmm^x'hr.tz. mmm:^iimsj}mm-tyv(r> 
y^xmx'h&cox. mmt^. mt. ^dmm^^z 

[0044] ttc. itmmc lizMLx . ^m2 . m 
^ij^-yfz. iium^-^isxx/mm^onim-^izi<o^{iL 

A<r>:k^^EEmTi^^^:si-i'm^ifiif&^mX'h& H 

[004 51 
[«2] 





(*C) 




Kp 

(%) 


d31 

(pm/N) 




(%) 






700 


10 


69.6 


273.5 


3212 


2.05 


0.37 




700 


10 


69.1 


277.5 


3293 


2.04 


0.37 


IW3 


800 


10 


67.9 


293.0 


3776 


2.03 


0.38 


«»4 


700 


10 


68.2 


275.8 


3297 


2.46 


0.41 



!(6) 001-244519 (P2001-2458 



(0047] tiT. mmizmm-th. ^mx-mm-ths. 

T. •»>d*t^JR»3|5S:'^-^h*etcL3tAg7 9%Cu 

2 1 %m^(r>^ ottc'h?> B As sim^^fc. mAni 

;^ 1 0 /i miDsg^jRjs i D i. ^ ^ d *f±fc:i; 
StT^c. c:ot<oi;:i^L, ^^g?StcJ^t?tai OMP 
a$r#-^L, 1. 3 3 3Pac7)SStt'7 0 0X:X'l O:})- 

SI OO-CT'l O^S, ii:c5«S2 0 0 0V/mm$rEp 

[0 04 83 i«oa«4tc*-*>i>Sm^^<7)Kp, 

3 1 (£E«tA-r;^/i^) coSl^Sr, ISSfeJgJB0ll2 
[004 91 *2i'9»*ti.ri;<. itIgSmc 1 i:SS 

f44 iiiii^co:»j& ^<n^smm^^mi v ^^r-r s c 

[0 0 501 i/c, Jt«tePfCli:it'<T^4eD«d 
[01] 

(Bl) 

10 I ^ . 



[ 0 0 5 1] ^fc. Jt«^C 1 tcJt^^5}4{±^§/i: 

[0 0 5 2] t.f^, ^^mmo\\,zn\^, w^A\tx^ 

[00531 

[011 1 (cfctts . mm<7)^t^mm 
[02] ^iftjgs^j 1 {ctsfts . ssjt^coiBjgi: 



[02] 

(Baz) 

20 




F^— 4G026 BA02 BB22 BB28 BF15 BF16 
BF17 BF18 BF20 BF22 BF44 
BG02 BG22 BH09 



